sphere are remnants of a once much more northern extension of Podocarpus rather than a recent northernmost extension of a southern element.
Measurenments ot the decay times of radiative emission provide information regarding energy transfer processes that follow electronic excitation. One of the main difficulties in making accurate determinations of decays is the lack of light sources that can produce both high-intensity and fast-decaying pulses. By exploiting the existence of stable, sustained interference in time between the optical frequencies of laser emission (1) , one can produce high-intensity pulses with fast rise and fall time; these can be as short as tens of picoseconds in broad-band lasers. Such pulses are difficult or impossible to generate with conventional flash sources. Use of high peak power and sharp pulse shape resulting from locking of longitudinal laser modes has been reported (2) . We have used a mode-locked He-Ne laser as the excitation source to measure fluorescence decay times as short as 80 psec and have compared the phasedelay method of measurement (3) with direct measurement of decay (4). Measurements were carried out on dyes and photosynthetic samples.
The components of the measuring apparatus are shown in Fig. 1 consisted of a 100-cm discharge section, 4 mm inside diameter. The maximulll average output power was on the order of 10 mw, whereas mode-locked average power was only a few milliwatts. The laser was operated at an average power as low as 0.4 mw modelocked for many of the measurements. The average intensity of the laser irradiation was 105 erg cm 2 soned Chlorella may be due to slight changes in the growing of algae, the Concentration of K I in Moles critical environmental conditions re-1. Quenching effect of potassium io-sponsible for these differences have not (KI) on the fluorescence decay of been established. These values are to be (lene blue (in water at room tempera-compared to 1.97 ± 0.03 nsec (7) .
as determined with the mode-locked method.
Both the inherent and the driven pulsating characteristics of lasers simplify measurements of short radiative exist, and although the quench-decay. A medium-power laser emits in effect of potassium iodide on each pulse more energy per unit freluorescence of methylene blue is quency (at the chosen wavelength) well known, decrease of T could than any lamp suitable for lifetime ie measured directly with previous measurement can. Much more precise iments. Also, the value of T for direct oscilloscope observation of radiylene blue in a mixture of ether, ative decay is therefore possible than ntane, and ethyl alcohol was mea-with flash excitation. Furthermore, the Eto be 1.00 + 0.05 nsec at room rise and fall time of laser pulses can erature which increased to 4.5 be well below the nanosecond value 5 nsec at 77°K. It should be noted whereas it is difficult or impossible to the convenience of instantaneous generate sufficient intensity for select )ut is particularly advantageous band excitation on those time scales neasurements at cryogenic tem-with conventional flash sources. As ures. demonstrated here, it is possible to exe calibration of the apparatus was tend the range of decay measurements ied by measuring the fluorescence well below the nanosecond region of r of chlorophyll b and phycocya-time scales. Continuous, high-repetition nn. The value of chlorophyll b (3.87 + 0.05 nsec) is in good agreement with the reported value of 3.9 ± 0.4 nsec (5), whereas for phycocyanin our measurement (1.14 ± 0.01 nsec) corresponds to the lower limit of the reported value of 1.8 ± 0.6 nsec (5). The consistency and accuracy of these measurements appear to validate the values obtained for methylene blue. Fluorescence decay time of chlorophyll a in Chlorella pyrenoidosa was determined by both direct measurement of decay and the phase-delay technique. Our photomultiplier had 1-nsec response, and therefore decay times had to be determined from the associated convolution integral (6) . A value of 1.6 ± 0.2 nsec for T in Chlorella (measured by direct method) is in fair agreement with that obtained by phase method (1.40 
